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In 1982, the Legislature created the California 
Mathematics Project (Chapter 196 of the Stat- 
utes of 1982), the purpose of which is to improve 1 
mathematics competence of students through 
implementation of exemplary in-service train- 
ing programs for existing teachers of mathe- \ 
matics. Section 5 of this statute requires the 
California Postsecondary Education Qqmmis- 
sion to provide the Legislature with two reports 
on the project: the first by January 1, 1984 and 
the second by January 1, 1987. This report rep- 
resents compliance with the first responsibility 
by providing a summary of local project evalu- 
ations and an assessment of the extent of pro- 
gram implementation and progress toward 
achieving project goals. 

In addition, the report seeks to establish the 
basis for evaluating project effectivSfcess in 1987 
by clarifying the role of in-service teacher train- 
ing in the improvement of students' mathemat- 
ics competence and its relationship to issues of 
program evaluation. 

THE DECLINE IN STUDENTS' 
MATHEMATICS COMPETENCE, 

^Few current topics in education havfe received 
greater attention in the State and £n the nation 
than has improving the mathematics proficiency 
of students. The problem of students' mathemat- 
ics competence is' not j| recent phenomenon, but 
oHpth a relatively long and domplpx history. 
Students' n&thematics competence/ as meas- 
ured by standardized tests, began to decline in 
the early 1960s. The SAT Math scores for high 
school seniors declined steadily from i962 to 
1978 and, after a^slight improvement in 1979. 
thev have remained relatively stable, at a level 
nearly 40 points tower than that of 20 years ago. 1 
Mathematics achievement levels in the lower 
grades - third, sixth, and ninth - have^shown 
some improvement crver the. last decade, how- 

' ever, and twelfth- grade average scores increased 
for the first time in 1982. 

Mafry students entering America's public |bur- 
year colleges are ill-prepared to complete suc- 
cessfully the first year of college mathematics 
Between 1975 and 1980, remedial mathematics 
courses in pubKc four-year colleges nationally 
increased by 72 percent and now constitute one- 



quarter of all mathematics courses taught in 
these institutions. -In California, these courses 
constitute about 5 percent of the mathematics 
courses offered in the public four-year colleges 
and universities, but nearly lb percent of the 
mathematics enrollments, in California's Com- 
munity Colleges, these remedial mathematics 
courses constitute nearly one-third of all 
mathematics courses and over 50 percent of the 
mathematics enrollment. Over $20 million was 
spent on remedial mathematics courses in these 
three segments in 1980-81. 

Many factors have contributed, to the decline of 
mathematics* competence of students — including 
unfocused secondary 5c^gol curricula, low or un- 
articulated standards and expectations of com- # 
petence, poor textbooks, inadequate instruc- 
tional materials, and several issues related to 
teacher^. # 

• Secondary school curricula have become 
homogenized, diluted, and diffuse. With ex- 
tensive student choice, 'aj^rge majority of 
recent high school graduates frave not availed 
themselves of the intermediate and advanced 
courses in mathematics. Few students take 4 
mathematics beyond tenth grade. 

• A decline in the level of expectations or staj^ 
dards of competence is also ap^ftHMfll PP 

amount of home*Pnrk required has decreased 
in all subject areas and is an important con- 
cern in mathematics because mastery of both 
computation and problems-solving skills rj 
quire practice Average z\ ides ar 4Bfc^ er | 
,pite declining fverage student aMfeveml 
vhich generates a contradictory message re- 
garding competence. \ 

• High school diploma requirements are,ellso a 
statement' of expectations for academic com- 
petence. In a 1980 state-by-state survey of 
high school diploma requirements, 35 states 
required only one /year of mathematics.; In 
California, high achool graduation require- 
ments have beenjjjt by local school districts 
and one year of mathematics is till median 
mathematics requirement. 

• College admission standards also *^rve :o give 
notice of competence expectations for those 
students' interested in continuing their edu- 
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cation. \ Most ^college admission sta n da r ds in 
the United States stress grades, without ade- 
quate attenticfri to the nature and level of. 
courses completed^ Until this year, admission 
to the University of California required two 
years of mathematics in the four years of high 
scho ol. ^Maay University-bound students 
completed thesV^BMuirements^in their* fTrst 
two y^ari arid chosVjess academic courses 
during the rest of their time in high school. 
The Californi^State University admission re- 
quirements are a straight combination of high 
-school grades, excluding physical education, 
military science and work experience, and 
test scares. 

During the past decade, textbooks have been 1 
"written down" to an ever-lower reading levA 
in response to perceived market^ deniands. 
Many4>ooks do not challenge the students to 
wliom they are .assigned. Moreover, expen- 
ditures for texts and other instructional ma- 
terials have declined 50 pey-ent over the past 
17 years. While recommended budget levels 
for these areas are 0 to 10 percent of the op- 
erating cost of schools, these budgets repre- 
sent only 0.7 percent today; 



• An inadequate supply of wel^qualified 
mathematics teachers has also contributed to 
the decline in mathematics competence 
among students. Many factors have con- 
tributed to this condition - among them, 1<hv 
average salaries coupled with well-paying 
alternative employment opportunities in an 
economy increasingly dependent on technical 
and quantitatively competent employees, 
weaknesses in the teaeher preparation our- 
riculum which emphasizes course work in 
'educational methods and theory" at the 
expense of.subject area courses, and the be- 
low-averaje academic skills of entering teach- 
er education students, many of whom nation- 
ally cdfiie from the l^ottom quarter of high 
school graduates going on to college. ^ 

• Finally, the lack of well-qualified teachers 
has been compounded by fiscal constraints 
and declining numbers of elementary and sec- 
ondary students. As the number of students 
and financial resources declined and well- 
qualified mather»atics teachers left teaching 
for more remunerative careers, schools were 
unable to hire new well-qualified teachers 
and shifted underutilized teachers from other 
disciplines s^jach as physical education, social 
science and English to teach mathematics -- a 
subject they were not adequately trained or 



qualified to teach. In California* the shortage 
*pf well-qualified mathematics teachers in 
most districts has been resolved by trans- 
ferring such other teachers into these courses. 
* In a few arpas, mosjt notably, the Los Angeles 
UnifieOiSchpol District, new teachers are be- . 
ijng recruited but with only iimitedySuccess. 
This year, Los Angeles reported a need for 
more than 600 mathematics teachers, but 
California's two public university systems are 
rfeportedly preparing fewer than 100' mathe- 
matics teachers annually. While teacher 
preparation programs in independent colleges 
and universities may supply as many as 40 
more a year, demauid from just this one dis-^ 
trict exceeds the supply generated by all the 
colleges and universities in the State. . 

EFFORTS TO IMPROVE STUbENTS' 
MATHEMATICS COMPETENCE 

Serious efforts or\ many fronts are now seeking 
to upgrade students' mathematics competence. 
The inadequacies of curriculum, academic stan- 
dards, textbooks, instructional equipment, and 
teacher ^kills described above areall being 
examined anjd reforms implemented:^ 

JTOe curriculum, the Association for • 
ision and Curriculum Development has 
*orgWJ,zed a national network of high schools to 
redefine a complete curriculum for all their 
students. In California, the State, Department of 
Education has developed a "Handbook for Plan- 
ning, an EfTtfTtive Mathematics Program" and 
will be developing a new statewide mathematics 
framework during 1983-84. 

Regarding .standards and expectations, earlier 
this year the National Commission on Excel- 
lence in Education recommended model state 
and local high school graduation requirements 
which would include' three years of mathematics 
for all students, thereby requiring substantial 
revision of mathematics curriculum for voca- 
tionally oriented students. More specifically /it 
stated (p. 25k 

The teaching of mathematics should equip 
graduates to: (a) understand geometric 
and algebraic concepts; (t>) understand, ele- 
mentary probability, and statistics: (c) ap- 
ply mathematics in everyday situations; 
and (d) estimate, approximate, measure, 
and test the accuracy of their calculations. 

California's educational institutions have al- 
ready begun to gfrange and upgrade their state- 
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ments of mathematics competence. The State 
Board of Education approved model graduation ' 
requirements this past June that recommended 
three years of mathematics in high school. The 
University of California fctas implemented new 
admission requirements for 1984, raising the 
academic units required to 16; Including three^ 7 
years of mathematics, and specifying that a 
^ertaifl minimum of these imits must- be 
completed in the last two years of high school. In 
1986, the University will ^lsojgrant supplemen- 
tal grade-poirit enrichments fpr honOrs courses 
taken in high school. . In 19|p5, the California 
State University will require V minimum of two* 
years of mathematics for admission. 

. In addition to publishing the requirements, 
California's Round Table on Educational Oppor- 
tunity has increased its efforts to inform high 
school^students, teachers, and counselors about 
them. *They have prepared a booklet/for eig 
grade students, Futures, that 
high school choices Arfd metf^tmpl(cations for 
college and work. MoreovVi^theJjeant^\cademic 
Senates of the^University, theState University, 
and the Community colleges have published a 
"Statement on Preparation in English and 
Mathematics: Competencies Expected of Enter- 
ing Freshmen" for teachers and parents. 

Regarding textbooks, both the State Department 
. of Education and lcxjgl school districts have 
placed ever-increasing emphasis on the improve- 
ment of these books and other instructional 
materials. During the State's 1983-84 budget' 
cycle, major legislation reforming and financing, 
the public schools # was enacted, an important 
component of which was improvement in the r 
funding level for instructional supplies for both 
elementary and secondary schools. 

s 

In the area of teacher supply and quality, many 
efforts are underway simultaneously. Basic 
skills cflhpetency examinations arePWhg re- 
quired of teachers applying for new .credentials. 
Schools of education are reviewing and up- 
grading their teacher preparation curricula anch 
reexamining and increasing their admission 
requirements* and competence expectations as 
needed. The recently^assed legislation includes 
provisions for raising of beginning salaries for 
teachers, although implementation of this r ^ 
provision will depend on future budget alloca^ * 
tions. 

<^fn addition, the Legislature has recognized the 
critical nature of the issue of teacher competence 
for the improvement of studept competence. Im- 



mediate and concrete efforts are needed to begin 
to upgrade existing teachers' skills and expand 
opportunities for their retraining. The State's 
regional Teacher Educatibn and Cbmputer Cen- 
ters have, been providing in-service training op-' 
portunifies for teachers in all disciplines from 
kindergajten through the twelfth gracle, but the 
Legislature has funded another set of resources 
besides these centers in the specific area of 
mathematic^ because of the particularly serious' 
in-service training needs'tn this field. The Cali- 
fornia Mathematics Project endeavors to attack 
the problems' of student mathematic^ compe-* 
tence from this perspective. 



ENACTMENT OF THE CALIFORNIA 
MATHEMATICS PROJECT 

The Legislature created the California Mathe- 
matics Project to develop and fund exemplary in- 
service projects for mathematics teacher train- 
ing and thereby help existing teachers gain 
skills to increase mathematics proficiency 
'among their students. (A copy of the legislation 
is reproduced in Appendix A on pages 1,1-16.) 

The legislation stjSfees the use of cooperative, - 
intersegmental approaches'to solving the prob-','" 
lems of mathematics competence which involve- 
various levels and segments of education, li£V 
tegrate existing resources for in-service teacher 
training, -and demonstrate sheared financial and 
personnel support. The legislation stipulates 
th&t the project is to.be jointly administered by 
Che University df California and the California 
State University with advice from a broadly con- 
stituted advisory committee representing every 
level and segment of California education, busi- , y 
ness and industry, a^id labor. 

While recognizing that a variety of possible 
models for such in-service programs exist, the 
legislation emphasizes several objectives: 

1. Attention to the special problems of female, % 
minority, and low-income students to de- 
velop skills and attitudes which wi^l enable 
them to pursue mathematics successfully in 
later grades^ 

2. Development of problem-solving skills > 
which are necessary to advance to college 
mathematics pr to jobs in technical fifelds, 

f » ■* ■ ' ' 

3. Clarification of the standards of mathemat- 

ics'competence required at each school level 
and the development of instructionahstrat- 
egies and curricula to meet these standards, 
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4. Distribution of projects throughout the State 
so that elementary, secondary, and postsec- 
ondary school personnel located in rural, 
urban, and suburban areas may avail them- 
selves of mathematics skills training. 

The legislation alsoleCogriizes thefrmportance oj 
evaluation by. each project to ongoing self-as- J. 
sessment and project improvement. As man- 
dated by the legislature, the Commission's 
evaluation irr 1987 of/project effectiveness and 
its recommendations/for future legislative action 
will assess these self-evaluation efforts and re- 
lated project improvements. 

Funding for the project was not included in the 
enabling legislation, but a related bill, AB 3266, 
which created the Council on Technology Edu- 
cation, included approximately $1,2 million for 
the State Department of Education from the 
Governor's "Investment in People" initiative\to • 
fund exemplary projects. After AB 3266 became^ 
law. the Council on Technology Education 
recommended, and the State B v ard of Education 
approved, the transfer of half of these funds to 
the L'niversity of California to fund exemplary 
projects in mathematics teacher training as J 
approved by the California Mathematics Project. 
The State Department of Education transferred 
approximately $630,000 to the University this 
past June to undertake thfc project. 



IMPLEMENTATION 
OF THE PROJECT 



All Advisory Committee members reviewed 17 
project proposals and completed an evalua 
worksheet for each of them. This last February, 
the Committee recommended funding for eight 
projects, provided the project directors complied 
with certain requests to clarify or modify their 
proposals. The Committee asked three other 
project directors to revise their proposals, and 
approved one of them in March, { Detailed de- 
scriptions of each of the nine projects appear in 
Appendix C on pages 19-38.) 

THE NINE LOCAL CALIFORNIA 
MATHEMATICS PROJECTS ' ; 

Achievement of the go§ils and objectives *of the 
^overall California Mathematics Project depends' 
"on their effective implementation through its lo^ 
cal projects. While the primary goal of every lo- 
cal project is v the improvement of mathematics 
educaCi§nJn California by providing services to 
existing mathematics educators, the structure, 
content, techniques, and procedures of the proj- 
ects are quite diverse. Of the nine projects w - 
funded thus far by the California Mathematics 
Project, eight provide direct services to existing 
* teachers through staff 'development efforts de- 
signed to improve their teaching effectiveness. 
The ndnth is a research-based project designed to 
assess the in-service needs of mathematics 
teachers in San Diego and Imperial Counties 
and evaluate the effectiveness of the other San 
Diego area project. Tableman page 6 lists the * 
nine projects, their consortia participants, level 
of funding, number of participating teachers, 
and grade levels served. t 



Although the University did not receive funding 
•for the project until last Jun,e, project implemen- 
tation began in the fall of 1982. The first t#sk 
was the establishment of the Project Advisory 
Committee. (A list of the^jmembers of this 
Committee and the organizations they represent 

apbears in Appendix Bon page 17 ) m . - - 

✓ i light of those established bv the Advisory Com 
In November 1982, the Advisory Committee ap- V itt describe thq nature of local project 
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The map on, page ^illustrates *the*counties in 
California from which teachers have partici- 
pated in the training programs offered by fchese 
local projects. 

The remaining sections of this overview sum- v 
marize the local projects' goals and objectives in 

* •■••if i A ^ • /-» 



prov^fl a request for proposals (RFP) for projects- 
Jtha't woulq^provide staff development for teach- 
ers of the full range of mathematics, subjects*' 
fr$m kindergarten through the Community Coi- 
lege^The Committee used nine criteria explicit 
in the RFP to evaluate project proposals for 
funding while also endeavoring to ensure 
reasonable geographic and grade-level distri- 
bution of these training opportunities. T^ble 1 
on the opposite page compares these criteria 
with the major objectives stipulated in statute. 



activities and the extent to wAich they have 
been, implemented, and review the nature of 
^valuation activities proposed and implemented 
by the projects? 

GOALS AND OBJECTIVES \ 
&F THE LOJhfcL PROJECTS' 

Despite the similarity of their primary goal, the 
specific objectives established bfthe local proj- 
ects and the activities they have implemented to 
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TABLE 1 Legislative fl&quiremehts and Advisory Committee Criteria for 
Local California Mathematics Projects N * 



Legislative Requirements 

Cooperative, intersegmental in-secvice 
training models k^solve problems related 
to mathematics competence of students. 



Advisory Committee Criteria 

1, Provisions for intersegmental consortia. 

2, Eyidehce of commitment fromjiistricts, 
institutions, agencies, etc. 

3, Emphasis on staff development through the 
development of techniques for existing 

" teachers of mathematics to improve their 
effectiveness and that of their colleagues, or 
development of strategies tcfenable teachers 
in field§ other than mathematics to become 
effective teachers of mathematics, brother 
staff development efforts tQ improve 
mathematics education. 



Attention to special problems of female, 
minority, and low-income students. 



4. provision for response to special mathematics 
needs of females, minorities, and low-income^ 
* students. 



5. Provision for particular needs of prospective 
participants. 

6. Relationship between needs assessment and 
proposed project. 



Attention to the development of 
problem-solving skills. 



(Not a specified criterion.) 



Clarification of standards of mathematics 
competence at all levels, j 

On-going self-assessment and evaluation 
for project improvement. 

' 7 ■ 

Geographic and grade level distribution 
of training opportunities. 



7. Clarification of standards of mathematics 
competence. 

8. Provision for v"alid evaluation of the project. 



( Not a criterion for individual projects but for 
overall distribution of funds. ) - 

9. Provision for effective dissemination of 
'project results. 



Sources: Legislative Requirements. Chapter 196^ Statutes of 1982; Advisory Committee Requirements. Advisory 
Committee Request for Proposals. \ t ^ * . 



Members 



; ^ Local .California Malhertidtics ^Projects, vTfteir/ jCon^oHium 
rs, Funding Levels I s ajrid Participant^ Served, x ,' ) 



Proiect Title 



im Members'-' 



.u '/' . ^ Participant s 

.Project 1 Number. Grade 
funding- Served . Leveis 



Bay Area Mathematics ^rojV^r: ; UG Berkeley; Lawrence ^$116,5 <& 

^ % ' " * HallofSciefice:Califofnia%\. -V 
^Mathematics-Council: Bay V * „ 
\ Area Ad vi^iry Committee*; 
. - ' * . ; Regions 316, and 8 TECC* ' 



\ V 50 



K-14 



V 



Central California 

Mathematics Project 
i 

Improvement of Mathematics 
Throrugh Problem Solving 



Mathematics Instruction 
Through the Use of Qompufers 

Northern.California 
Mathematics Project , > 




San Diego State Unive, 
Mathematics rVojec 



Tri-County Mathematics 
Project ' v • ■■ * 

UC LA/CSU>f Mathematics 
Project 

UGSD Mathematics Project 



Project Administration 



* paliforniaVgtate College,;. 5>$i8,360 
Stanislaus: Region 7 TECC • 

California State College, ■ $75,000 
*Skn BernardinoVRegior^ 13 
TECC, San Bernardino" and 
Riverside County Qfhc.es 
^of Education " * 

v : . .\ v > 

San Jose State University; $28,652 
Region 8TECC * . * ' 

r ' 

iXC.Davis; California * - $83,416 
State University 
Sacramento*; Region c\ : , 
■ TECC ; ; " y. r . 

San ti.iegb State University; $63,462 
San Diego County Office of 
Education; UC San Diegb . ^ 

UC Sa'nta Barbara: ' $61,664 
Tri.County, Region 9 TECC 

UCLA: California State . $106,461 - 
? ^ UriTversitv at Northridge 

* UC Sen* Diego: San' t)iego\ $54,571 
State University; San 
Diego and Imperial • 
Counties Office 6f 
" ^Education/, , ' *• ' 

Uniyersity of California; > $11,759 
California State University 



* ■> ■ * * . 

•"TECC TeachprLEd.ucatiqn and Computer Center 

• ^* .... ' • ' 

••■ •:•'.<?■ ... - ■ x 

Source: Preliminary Reports,. Local Rrojects. 
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achieve the overall Project's aims vary consider- 
ably. To illustrate the similarities and differ- 
ences among local projects, the following section 
summarizes their objectives in light of the Advi- 
sory Committee's criteria within the Project's 
requirements as specified in statute. 



Cooperative, Intersegmental In-Service Models 

Each of the nine projects has established con- 
sort ial relations among two 6r more segments of 
education, but the degree of involvement of the 
members o'f the consortia differs considerably 
among projects. This involvement has ranged 
from letters of support through use of teaching" 
resources and materials to matching funds for 
participant supp'ort and providing release time 
for teachers to deliver or participate in in-service 
training durip'g the school year. The ultimate 
test of cooperative projects of this type may rest 
with the degree- to which agencies already 
involved in teacher retraining stay involvecj. in 
the project and make it a permanent part of the 
techniques they use to resolve the problems hin- 
dering adequate mathematics competence of 
California's students. 

QfJ'the eight projects that have proved direct 
services to , teachers, all have emphasized the 
concept of "master teachers" - a cadre of well- 
qualified mathematics teachers who could pro- 
vide leadership in the improvement of mathe- 
matics education. A central objective for six of 
these projects has been the/ training and 
development of these participating teachers as* 
in-service mathematics trainer^. A seventh 
project has planned to focus on this objective in 
subsequent activities, while the eighth project 
has rafted more heavily on revitalizing- these 
^eachers in their, own classroom with the ex- 
pectation that this will h'ave beneficial influence 
on other teachers in their schools. This eighth 
project has also. been the only one to include as 
an objective the improvement of the mathe- 
matics skills of less weli-prepar^^mathematics 
teachers. The objectives of the nintn project are 
related to how well the eighth project achieves 
its objectives in light of in-service training needs 
in their area. 



Special Mathematics Meeds of Female, . 1 
Minority, and Low-Income .Students 

Four ofthe projects specifically identified as one 
of their objectives attention to the special needs 
of studerits'who have traditionally been Under- 
represented. in mathematics courses beyond the 



seventh grade. Three other projects included 
one or more activitjes airfted at issues fn this 
area. - _ A . 

As pkrt of their proposals, all projects at least 
began to, examine the in-service needs of \he 
teachers in their regions and the specific prob- 
lems they encounter or will encounter ih their 
effort to improve students'. mathernatiSs com- 
petence. Changing demographics of the State 
will r make attention to this* objective increas-. 
ingiy important in the future. 



Development of Problem-Solving SkiLls 

Interestingly, while the request for proposals 
issued by the Advisory.Committee did not stipu- 
late that projects had to focus on the ♦develop- 
ment or enhancement of problem-solving skills, N 
ail projects included this subject' arfea concen- 
tration to some degree. In some cases, problem 
solving was the topic of one of a number of 
courses taken by participants while in others it 
was the fuicrujn for aifproject activities. Some 
projects approached it witji traditional paper-' 
and-pencil techniques while others emphasized-* 
the use of manipuiatives, computers, or other' 
less^raditional methods. 

Clarification of Standards 
of Mathematics Competence , 

Because ,ail of these projects served better- 
prepared teachers, sought to stimulate theirTrPv 
terest, recognize their competence, and expand J 
their range of mastery, the standards of mathey* 
matics competence were under constant scr\A- 
tiny. The sharing of information about stan- 
dards or expectations of competence By project 
staff and among project participants broadened 
the discussion and concerns related to this issue. 
In .many cases, participating teachers were 
provided with facts and strategies necessary to- 
change their schools' curriculum to increase the 
likelihood oflPftnproving st. ideas' mathematics 
competence. 6 

On-Going Evaluation _ ' 

for Project Improvement 

' Each project proposal included a description of 
the evaluation methodologies tb be implemented 
for * self-assessment and project improvement, . 
and in interim reports that the project directors 
submitted in September, they reviewed their 
'preliminary evaluation results. A subsequent v 



section of this_ report discuses fchese self- 
.evahiation efjorts in greater detail. * 

PROGRESS TO DATE ON 
LOCAL PROJECT ACTIVITIES 
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past summer for teachers. Despite 
of project funaihg, project directors 



Seven of the projects conducted institutes this 

the lateness 
were able to 
implement these summer institutes very nearly 
as planned. lit their interim -reports, all of the 
project directors indicated that, based on staff 
and participants' review, the objectives for this • 
portion of the projects were well met and rea- 
sonable progress had been made in achieving 
other project objectives. , 

All of the projects are planning school-year 
follow-up activities, such as in-service work- 
shops by participants, which' for /he most part 
are yet to fetfimplemented. -Thes^ project com-, 
ponents are expected to shed further light on the 
adequacy of project implementation and prog- 
ress toward project goals and objectives. 

The eighth project scheduled all of its activities" 
during the school year. By September, prelimi- 
nary planpirig and participant selection had 
taken place, but no activities involving these 
participants had yet been implemented. While 
the timing of this project is different from the 
others, its emphasis on master teachers, im- ' 
provement of problem-solving mastery, and in- 
service leadership development is similar to 
most of the rest. 

The ninth project suffered most noticeably from 
the lateness of funding. In its original proposal,' 
it was to make pre-projec£ observations in area 
schools tq construct a baseline for measuring 
possible changestengendered by » the new in-ser- 
vice efforts supported by the California Mathe- 
matics Project. The lack of funding made it im- 
possible to implement this set of activities. The 
projects' directors hope to compensate for this 
lack by some controUgroup observation during* 
the 'coming school year. The project has de- 
veloped and implemented evaluation methodolo- 
gies for the summer institute of the otjier project 
funded in {ts area, and it also plans evaluation 
efforts for trVat project's academic-year activities. 

"V ;i 0 

LOCAL PROJECT EVALUATIONS 

The evaluation plans /of local projects are as 
varied as the projects |hemlelves. « Their degree 
of complexity appears to depend , on the quali- 
fications of the evaluator — whether project staff 



or outsider - and the piming with which the 
evaluation efforts were implemented. Specific 
evaluation methodologies include: 

. * * * ■ 

1. Administering^ "questionnaires of attitudes, 

expectations, and satisfaction with the project 
to the participating teachers, in some cases 
both^prior to and following the summer in- 
^stifute and, in at least one case, at the end of 
the project's first full year. 

2. Staif evaluations of project implementation 
and parttcipa-nt invol vement. j ,;, 

3. Participant self-evaluation of daily activities 
through questionnaires or individual narra- 
tive Journals that are shared with the staff. • 

4. Pre- and post-testing of mathematical prob- 
lem-solving and reasoning skills in at least 
'tfne project. 

5. Documenting the extent of in-service training 
efforts, demographic characteristics, perfornv 
ance, anci/or satisfaction of teachers who/ 
attend the in-service workshops ttf^be con- 
ducted by the project participants. 4 ' 

The interim project reports provided pre- 
liminary evaluation results and discussions of 
how evaluation information was used to modify 
both project activities in process and plans for 
project activities during tne school year and in 
subsequent years. 

SUMMARY AND CONCLUSIONS 

The California Mathematics Project has made 
reasonable progress in implementing its man- 
dated goals and objectives, especially in light of 
the lateness of its funding. Successful achieve- 
ment of these goals and objectives is^ likely to 
hinge on further analysis and planning regard- 
ing three particular issues: (1) the geographic 
distribution of mathematics skills training; (2) 
attention ( to the special needs of female, minor- 
ity, and low-income students; and (3) project 
evaluation. 



Geographic Distribution of Training 

The currently funded projects have provided 
mathematics-skills retraining to tea'chers a;t 
most grade levels in *33 counties in the State. 
Three major ardas remain unserved, however: 
two major geographic are^s - northern Califor- 
nia and the southern central valley and the 
other one a major population center - Orange 
County . The nine local projects were selected on 
the basis of the quality of their program vpro- 
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posals, and this criterion musfcfremain intact; t. 
but the Adyisory Committee, may wish, to en» 
courage educational groups iii theses iWo ^uri**: > 
served areas to work with existing project dire<i< ^ 
tors .in developing model progf^s th^^could* * 
effectively serve the in-service ^raini^g|nee<ls of 
mathematics teachers in these.areas* !' j. \ ^ 

Attention to the Needs of Students 

Several currently funded projects hhta planned 
to provide teachers with strategies for attending i 
to the special needs of female, minority, and lowr 
income students. The projects' interim reports 
provide little information, however, on how Veil 
this information was received by participants 
and how likely it was to change or improve 
mathematics* competence among fcheir students. 
Because this is an explicit major objective of the 
Project as- enacted, - the Advisory Committee 
should consider placing greater emphasis .on it 
and encouraging projects to document more 
clearly what they have done in this area and 
what its impact on, classroom tealchfng and 
§tudent competence has been. An additional 
activity in this area that should be encouraged is 
the active recruitment 'of -teachers in 'high- 
minority districts as participants in local project 
activities. 

Project Evaluation , ^ *" 

The issues related to evaluation a?e quite com- 
plex. As noted above, the quality ;bf the evalu- 
ation efforts implemented by loc&i projects has 
varied widely. Most projects have' established 
procedures that review project activities quite 
well, but the impact of ... project ; activities on 
participants' level of skills arid on teachers', 
classroom behavior and, subsequently, on stu- 
dents' performance has /nb$ been attended to 
equally well. , 

Admittedly , the assessment of impact on student, 
competence poses many difficulties. Standard-* 



; i^ed tests, which have served in most rfecent lit- 
; erature as the measures of students' competence, 
(|o not currently include components that meas- 
ure students' problem-solving skills Ythe/ocjis 
. of all currently funded projects. Furthermore, as 
Sioted in the mtroductary section of this; report, 
' many activities in many, different areas are.un- " 
0 derway. in Californi^that . could, and hopefully 
will, result in an improvement in average 
• mathematics achievement by students.' Sepa- 
rating ,the ,y effects of any one activity, such as the 
California Mathematics Project; from the effects 
of the othess would be 1 virtually impossible. 

However, in the othentwo areas of evaluative 
. concern, the Advisory Committee should take a 
leadership role in guidirtg projects to prepare a) 
baseline evaluation methodology that will allow 
for accurate presentation; of the projects' influ- 
ence on the skills qf their participants and the 
' effectiveness of their Reaching. M^ny projects 
include evaluation elements that could be ap- 
plied effectively for all projects; while allowing 
individual, projects to implement those evalu- 
ation strategies that examine project activities 
unique to them. 

At its most recent meeting, the Advisory Com- 
mittee and the project administrators began 
' work on resolving some of these issues. Equally 
encouraging was the transfer of funding for the 
California Mathematics Project to the Univer- 
sity of California: in the 1983-84 Budget Act. 
This action should prevent unnecessary delays 
in funding future projects. In addition, cogni- 
zant of the need to distribute mathematics skills 
f training opportunities throughout the State, the 
-Committee has decided to establisl^pen com- 
petition for all current-year funds, thus encour- 
aging all interested educational groups to sub- 
mit proposals. Finally, project administrators 
have agreed to provide direction for establishing 
a uniform evaluation method during the current 
year to be implemented by projects funded in 
1983-84. 

4 
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APPENDIX 4 
Chapter 196, Statutes 



of 1982 
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An act relating to the California Mathematics Project, 
making an appropriation therefor, and declaring the ur- 
gency thereof, to take effect immediately. 

* / • i 

* * LEGISLATIVE COUNSEL'S DIGEST 

m ' V SB # 424, Carpenter. Po^tsecondary education^ 
California Mathematics Project. 

c Existing law vests the authority to manage and control 
the l/mvecsity of California in the Regents of the 
Orjivjir^lty of California. 

-'^jps^ftl would provide for the establishment of a 
Cati^tf^ia Mathematics Project by the regents. The 
project woulS be administered jointly by the California 
State University and Colleges and the University of 
>CalifornpV an ^ would seek to solve the mathematics skills 
* ^problem '''of students in California by cooperatively 
^planned and funded efforts. It would require that the . 

xescfurce center policy board of each resource center 
^have the opportunky to review and comment on 
mathematics project'appUcations', and that the California 
. r V Postsecbndary Education Commisiion provide specified 
^infqrmation to the Legislature concerning this project. 
p S $W/This bill would 'be Operative, and apply to* the 
iV/^/j'^Jjiversity of California and the California State 
^lifejiversity and 'Colleges, .only , for such times as the 
jt^gtsjature has appropriated funds therefor and the 
^ ~ jSnts have accepted such funds. 

PKijs ; bill would reappropfiate any general funds made 
liable under a specific item in the general support 
fro^riation . for the % University of California in, the 
iidget Act of 1981 for support of the California 
Mathematics Project in the 1981-82 fiscaj year. 

This bill would specify that the level of program 
implementation in the 19B1-82 fiscal year is to be 
determined by the amount reapprt>priated ' and, in 
subsequent fiscal years, by the amount appropriated in 
the annual Budget Act. . ' 

Tftiis bill would take effect immediately as i*n urgency 
stkeute. ■ ■-. ^ V k 

Appropriation: yes. ' 
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The people of the State of California do enact as follows:; 

SECTION 1. The Legislature recognizes that our 
society is becoming increasingly technical and 
dependent upon mathematical k skills, concepts, and 
thought processes. Many colleges, universities, and 
vocational-technical programs require mathematics 
courses for graduation and more and more occupations, 
demand a background in mathematics. Citizens and 
consumers must frequently be able to dravv inferences 
from quantitative information, to interpret it, and to be 
alert to misinterpretations., * 

Despite these trends, complex problems must be 
overcome if mathematics education is to advance 
students to a level of competence appropriate for an 
increasingly technological society. The decline in 
mathematical skills of students in schools, colleges and 
universities in California affects all students, but is * 
particularly acute for women students, minority students, 
and students from lower-income groups. T$ie problems 
related to this situation include, but are ndt limited to: 

(a) . Inadequate mastery by students of the 
mathematics techniques taudtt in high school, resulting 
in poor comprehension of £oRge course-work and higji 
attrition rates for those^students who have these 
deficiencies. 

(b) A tendency among young women to avoid taking 
advanced mathematics courses in high school, which 
limits their choice of educational options, ana screens 
them out of future careers in science, engineering, and 
other mathematically related professions. 

(c) Lack of mathematicSlnstruction at the elementary 
school level to enable 'all students, including female, 
minority, and low-income'students to develop skills and:, 
attitudes which will enable them tp pursue mathematics 
successfully in later grades. 

(d) Concentration on minimum computational 
abilities, at all levels of schooling, with the result that 
opportunities for students to -develop problem-solving 
skills necessary to advance to college mathematics or to 
jobs in technical fields may not be available. 

While some colleges and universities are improving 
courses in the teaching of mathematics, this will not fully 
address^ the problem, since the number of new teachers 
to be hired in the future will he relatively small. 
Therefore, the Legislature recognizes the need to assist 
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\ existing teachers in gaining skills necessary to increase 
' mathematics proficiency ■ amorig a students. The 
Legislature further recognizes ' that the .mathematics 
problem is shared by all segments &nd levels of California 
education, and that it can best be addressed by 
cooperatively planned and funded efforts. 

The Legislature finds that appropriate models for a 
cooperative, intersegmental approach to solving the 
mathematical skills problem should address the findings 
of state and national mathematical associations such as 
the National Council of Teachers of Mathematics and^its 
affiliate, the California Mathematics Council. The 
comprehensive approach shall give special attention to 
providing in-service training of classroom teachers, 
defining mdre clearly those standards of mathematical, 
competence required at each ^chool level, and 
developing curricula and instructional strategies to meet 
these standards. Whenever possible, existing resources 
shall be pooled to support this comprehensive program. 
Models for the {program could include the California 
Writing Project, v EQUALS project, and the MESA 
\| project. 

SEC. 2. With funds appropriated therefor 
Regents of the University of California shal! e&iaoij.. * a 
°ooperative endeavor entitled the California 
. , hematics Project to be administered jointly by the 
California State University and Colleges and the 
University of California. Mathematics projects shall be 
distributed throughout the state so that elementary, 
secondary, and postsecondary school personnel located in 
rural, urban, and suburban areas may avail themselves of 
mathematics skills training. 

The California Mathematics Project shall establish an 
advisory committee to assist in selecting proposals to be 
funded and establishing criteria for project evaluation. 
The advisory committee shall evaluate the progress of the 
California Mathematics Project, including an assessment 
of objective and operations, and recommend appropriate 
changes. It is the intent of the Legislature that the 
composition of the advisory committee shall be as follows: 

(a) One representative selected by the California 
Postsecondary Education Commission. 

(b) Two representatives selected by the President of 
the University of California, one of whom has 
responsibility for teaching mathematics. 
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(c) One meniber of the mathematics faculty and one 
representative selected by the Chancellor of the 
California State University and Colleges) 

(d) Ona L teacher of mathematics and one 
representative selected by the Chancellor of the 
California Community Colleges. 

(e) One teacher " of mathematics and one 
representative selected by the Superuttendent pf Public 
Instruction. * 

(f) One teacher of mathematics ~ and one 
representative of an indepfendent postsecondary 
institution selected by the, Association of Independent 
California Colleges and Universities. 

(g) One representative of business and industry, 
selected by the Industry Education Council of California 

(h) One representative of California labor, selected by 
the American Federation of Labot-Congress of In^kistrial 
Organizations (AFL-CIO). * 

SEC, 3. The California Mathematics Project shah 
establish criteria for approval of .mathematics projects. 
These criteria shall include, but not be l«iited to, the 
extent to which: 

(a) The/ objectives of tlie mathematics projects 
proposed include the following objectives: 

(1) The mathematics project proposed addresses the 
need to clarify standards of mathematical competence at 
each school level. 

(2) The mathematics project proposed addresses the 
need for women and minorities to continufetwith those 
mathematics courses required to enhance furore career 
options. S 

(b) The strategies incorporated in the/mathematics - 
projects proposed include the following strategies: 

(1) The mathematics project proposed is designed to A 
improve systematically, the mathematics skills of project 
participants, the teachfers to be trained by participants, 
and ultimately, students attending public elementary, 
secondary, and postsecondary schools. 

(2) Participating districts, colleges, and universities 
intend to integrate the mathematics project with any 
staff development programs provided by regional 
resource centers established in the same geographic area 
pursuant to Chapter 3.1 (commencing with Section 
44*570) of Part 25 of the Education Code. 

(3) Participating districts, colleges, and universities 
intend to provide financial and personnel support for the 
mathematics project. 



(4) Particip^tirigl school districts select protect 
participants so maftttfJwson o/ persons ft;om a secondary 
school attend^ the project.withavperson of persons from 
that school's feeder elemehtary scfrool or schools. 

(5) The project involves varitfus levels and segments 
of education in a ^cooperative approach. 

(6) The project uses participants as mathematics skills 
trainers in school districts, colleges, and universities. 

(7) The project provides continuing .mathematics . 
skills training to project participants. 

(c) Proposals which meet the abov < iteria v ill K 
submitted to the' advisory committee for review and 
recommendation. Funding shall be provided to projects, 
which as a group, provide a comprehensive approach to 
solving the^probiems identified in Section 1 of this act. 

SEC. 4. The resource center policy board of each 
resource center established pursuant to Article 2 
(commencing with Section 44680) of Chapter 3.1 of Part 
25 of the Education Code shall have the opportunity to 
review and comment on any application submitted by a 
mathematics project applicant located within the 
geogniphic region of such center. 

SEC. .5. The Legislature recognizes some 
measurement devices are available to provide ah 
evaluation of limited scope of the California Mathematics- 
Project, including, but not limited to, teacher attitude 
surveys and pretesting and posttesting of the 
mathematics skills of those students reached by the 
program. Such evaluation can serve as a useful tool for 
ongoing self-assesshi§nt and improvement of local 
mathematics projects. 

Therefore, each local mathematics project shall 
conduct an ongoing evaluation intended to provide some 
measure of the mathematics skills of students reached by 
the site program, project site participants' attitudes 
toward the effectiveness of the local mathematics 
project, and other information the advisory committee 
and site directors deem appropriate. 

The California Postsecondary Education Commission 
shall provide the following information to the 
Legislature: 

<a) By January 1, 1984, a summary of the local project > 
evaluations and an assessment of the extent Wprogram 
implementation and progress toward achieving project 
goals. 

\ 
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(b) By January 1, 1987, an evaluation of project 
effectiveness and recommendations for legislative action 
regarding the" California Mathematics Project. 

SEC. 6. Th'is act shall be operative, and shall apply to 
the University of California and^the California State 
University and Colleges, only for such^ times as the 
Legislitture has appropriated funds therefor and the 
Regents of the University of California have accepted 

U SEC 7 Any general funds made available, pursuant , 
to provision 11 of Item 644-001-001 of the Budget Act of 
1981, as arhended by Chapter l/>9 of the Statutes of 1981, 
is ? reappropriated to the Regents of the University of 
California for purposes of support for the California 
Mathematics Project in the 1981-82 fiscal year* 

SEC. 8. The level of program implementation in the 
1981-82 fiscal year- pursuant to this act shall be 
determined by Section 7 of this act and, in the 1982-83 
fiscal year and each fiscal year thereafter, the level of 
program implementation shall be determined by such 
other funds as are appropriated pursuant to the annual 
Budget Act. , . ' 

SEC. 9. This act is an urgency statute necessary for 
the immediate preservation of the public peace, health, 
or safety within the meaning of Article IV of the 
Constitution and shall go into immediate effect. T-he facts 
constituting the necessity are: 

In order to implement this necessary and cost-effective 
program before the 1981-82 school year, it is necessary 
that this act take effect immediately. 
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APPENDIX B \ • N 
California Mathematics Proje6^^Advisohy Committee 



Robert Preston 

Manager, Technical Education 
National Semiconductor 

Frank Gold 

Teacher of Mathematics 
American Federation of Labor - 
Congress of Industrial Organizations 

Jack Preston, Chairman 

Mathematics and Science Department, 
Cogswell College 
Association of Independent 
California Colleges and Universities 

Jerry Johnson, ; 

Associate Professor of Mathematics 
University of the Pacific 
Association of Independent 
California Colleges and Universities ^ 

Anthony J. Moye 

. Assistant Vice Chancellor 
The California State University 

David Meredith 

Professor of Mathematics 
San Francisco State University 
The California State University * 



Ted W. Gatoelin 

^Professor of Mathematics 
University of California, Los Angeles 
University of California 

k Alice C. Cox> 

Assistant Vice President •* 
University of California 

Jeanne Ludwig 

Postsecondary Education Specialist 
California Postsecondary 
* Education Commission 

DavidFoster 

Teacher Mathematics, 
.Morgan Hill 

Slate Department of Education 

6ryan Long 

Teacher of Mathematics, Fresno 
State Department of Education 

Arthur Dull 

Instructor of Mathematics 
\ Diablo Valley College 

California Community Colleges 



Joseph M. Zagorski 

Vice President*of Instructional and Student Services, 
^Mt. San Antonio College 
California Community Colleges 



Project Administrators 

Jane Stanbrough 

Coordinator. Student Preparation, University of California 

Linda B.Jones 

Dean o£ New Program Development and Evaluation 
* The California State University 
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Project Summaries 



Bay Area Mathematics Project 
Central California Mathematics Project 

Improvement of Mathematics Instruction Through 
Problem Solving Techniques 

Mathematics Through Computers 

Northern California Mathematics Project 

San Diego State University Mathematics Project 4 

Tri-County Mathematics Project 

L'Cla/CSUN Mathematics Projedt 

University of California San Diego Mathematics Project 
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Bay Area Mathematics Project 



GOALS AND OBJECTIVES 

The primary goal of the Bay Artfa Mathematics 
.Project is to establish a network of mathematics 
educators, grades kindergartea through 14, 
which provides partifcipants-^with ideas, infor-- 
mation, personal and technical assistance, and a 
sense of community,' they, work toward the 
common goal of improving mathematics edu- 
cation in California, Achievement of this goal 
requires the implementation of both summer 
institute and academiq-year project objectives. 

Summer Institute Objective 

To provide mathematics educators with* 
opportunities to share and improve their 
mathematics skills, instructional strate- 
gies, and techniques for attracting and 
retaining underrepresented groups of . * « 
students, and prepare them for dissemi- 
nating these strategies to their col- 
leagues. 

Academic. Year Objectives 

To facilitate the continuation of the par- 
ticipants' leadership roles in mathe- 
matics education by helping them form a 
network with, many teachers other than 
institute participants, to provide mini- 
grants for local projects designed by par- 
ticipants, to offer on-going assistance for 
1 participants' professional development, 
and to develop articulation within, and 
across school programs. . 

PROJECT ACTIVITIES 

Project staff stressed the importance of pre- 
liminary project activities, such as the establish- 
ment of a broad-based advisory committee and 
^heir planning of the summer institute, and the 
recruitment and selection of staff and partici- 
pants to further project goal achievement. These 
laid the foundation for both the summer and the 
academic-year activities. 

The summer institute served 50 participants ( 12 
of whom were supported) from 12 Bay Area 
counties. A typical day's activities included an- 
nouncements, introduction of visitors, comments 



on previous day's evaluations, an opening, whole 
g^oup activity, and then smaller, grade-level 
group activities for the remainder of the morn- 
ing. Afternoon activities included more small- 
group activities (some in 0 regional groupings), 
presentations by .restiurce, speakers; evaluation, 
and closing comments, Supplemental activities 
included participant presentations, use. of 
computers, and social activities*, . Participant 
^presentations werfe only one of the techniques 
explored for sharing ideas: a. Problem Solving 
Fair with learning stations and* presentations 
provided anothej model.- 

The content theme of the institute was problem 
solving and it -was integrated into the four 
weekly topics#ll) probability and statistics-. (2) 
geometry an4 measurement, (3) functions and 
relations, and numbers and operations, and. (4) 
integrating problem solving ' into all of the 
strands. The large group activity introduced the 
topic and grade-appropriate strategies for teach- 
ing tjhg concepts were explored in the smaller 
groups^ _»i> 

Project activities to be implemented during the 
academic year are follow-up meetings and a 
mini-grant program for participants. While par- 
ticipants' suggestions for topics and timing of 
the follow-up sessions were solicited, these meet- 
ings had not been scheduled at the time of ? the 
interim report on September l f 1983. The devel- 
opment, implementation, and evaluation of par- 
ticipant mini-grant programs will also occur 
during the school year. The objective of this pro- 
gram is to provide resources to project partici- 
pants so that they, can implement model projects 
to improve the teaching and learning of K-14 
mathematics by sharing information and teach- 
ing strategies with other educators. 

PROJECT EVALUATION 

This project's evaluation is multi-dimensional 
and its evaluation mechanisms designed to serve 
several evaluative purposes. Participants ^com- 
pleted a pre- and post-institute survey, some 
items of, which will be readministered again Six 
months after the institute. The survey is de- 
signed to measure the institute's effectiveness in 
achieving project goals. The initial survey 
assessed participants' views of the importance of 
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project-related geals, gathered baseline data on pressed by the participants through the open- 

tekctung' strategies, atndt teyfels of professional - ended question on these forms. Additional as- 

actiyiti^ ^$absfqu<ent surveys have and will; sessment of the the summer* institute wjjtb'e 

review/cK^gesvin participants' perceptions of-* • included in the follow-up sessions. V 

the iinpof^ncfe of gftaJs and, their willingness to fh^quality of tlie ^mini-grant proposals and the 

implement the teaching strategies encouraged effectiveness of the activities they support also 

hy'srafT, The^survey will^lso assess charges, tn p rov ^ an evaluation measurement for the in- 
attitudes toward, .and leyels of, professional ac- # /^ itute .purfe the extent to which partici- 

tiviti^s:. including in-service program pa^. involve their ^cdlleagues, obtain adminis- 

ticipati^i, pr 9 fes?sional conferences .^nd related, ^ m ^ n ^^u ish innovations that are 

.change and^impr^vements both at the end of ^r^pated into the-regiilar cumcul^ will frro- 

the:insti|ute anjl agaiyjater \n t^e school year. . ^ m^res of over'all project success, ^art- 

Projecfe parftci^ants . xgmpleted daily evalua- - jciRan^ ar^ also keeping logs of the contacts 

: *jHo'ns 6t project ^activities, the results of whiclv 'they Kav$ with colleagues to share the. ideas 

project^taff .vised for fornjiative;and summative .*" developed -«Mjnr jtheir^&AMP experience. These 

evaluation purposes., Modffic^tions in project ac- evaluation's willfbrm part of the acadeaiic-year 

tivities reflected stigge^tions ind concerns ex - follow-up activities^ 0 . • * * 




^Central California Mathematics Project 



> * . 



GOALS' AN J> t^JECTIVES 



The primary 'goal of the^ Centra^5^lifornia 
MathSntatics Project is to improve instruction in 
mkthenjatics in the secondary schools' (grades 
seven through twelve) in the seven counties 
served by the .Region 7 Teacher Education 
Computer 6enter (TECC). 5 . . :* 

To achieve 'this goal, project st^ defined three 
major objectives; 



1. 



To recognize the talent and reawaken the 
interest of experienced secondary mathe* 
matics "teachers through a summer inst-' 
itute which would:' - 



■b. 



c. 



give them additional; effective .peda- 
gogical techniques, 

* give them greater insight, into the 
mathematics that they are teaching 
in a way that would enable them to 
impart greater insight to their stu- 

„ dents, arid .. \ 

build an . esprit, de corps among the 
participating secondary mathematics 
teachers jvhich would giv^* them a 
greater enthusiasm, for the\study of 
. ' mathematics. 



2. 



To apprise these teachSfs,- and through 
them high school students and Counse- 
lors, of the universities' expectations for 
preparation in mathematics^ for admis- 
sion and for math-based disciplines. 



3. To prejmre these experienced teachers to 
provide un-sef vice workshops for other 
teachers for the purpose of improving ju- 
. nior high school and elementary mathe- 
matics education. 

PROJECT ACTIVITIES • 

* ■ •■■ 

v 

The following section describes the project activ-^ 
ities implemented to* achieve** the objectives of 
the project ~ the summer institute and >its fol- 
low-up sessions, and in-service training led by 
project participants. 



T983 Summer Institute and ' 
Its Follow-Up Sessions $ 

The surtimer institute of the Central California. 
Mathematics Project accomrrjpdated 22 teachers 
of mathematics ( in grades seven through twelve ' 
frofli five of the Seven r participating counties. 
The institute's scheduie of events included 
presentations by .' college faculty, visiting 
consultants, the project director, and all twenty- 
two teachers The major focus of the institute 
was problem solving. 

Improving the awareness of teachers, students, 
ancf cquuisejofs of college mathematics expecta- 
tions wdS'the focus of one morning presentation 
by the project director pn "College Entrance Re- 
quirenfents" and "Entry Level Mathematics Ex- 
aminations. 1 ' Participating teachers werje en- 
couraged to communicate this information to 
counselors §nd students at their schools. 

Five Saturday follow'-u^-sessions are planned for, 
the school year. The topics of these sessions will 
vary and the, activities wiy include guest pre- 
senters and new presentations by participants, 
as well as short follqw-up presentations on the 
effectiveness of techniques developed during^the 
1983 Summer Institute and reports of new ideas 
used in participants' classrooms. These follow- 
up^ sessions are also intended to continue the 
^esprit corps or network of support parti- 
cipating^teachers developed coring' the summer 
institute phase of the prdject. 

The September 1, 1983 project report su'm- 
. marized the institute's activities and related 
Revaluation activities and results. ■ * 

• .. .y ' . : 

School District In-Service Programs 

Eleven o£;the 22 participating teachers indicated 
a willingness to make in-service presentations. 
Project staff will work with Region 7 TEC Center 
in the 19&3-84 school year to provide in : service 
Support, Twenty-one of the participants iridi- j 
cated their intent to share institute information 
with their colleagues in thei^bwn schools. 



28. 



ERIC 



23 



PRO JJECT EVALUATION 

Project staff observations and participants' eval- 
uation questionnaires and daily journals com- 
prise project evaluation information to date. 
Four types of evaluation forms were used. Each 
faculty member or consultant completed a form 
after their .presentation evaluating how much 
participants learned from it *and participants 
completed* a similar form evaluating the 
presentation's content and applicability. Each 
participant also completed two forms at the end 
of the institute* - one measuring how 7 much the 
participant thought he or she had^earned from 



each presentation by faculty or consultants and 
the second measuring the same dimensions for 
the participants' presentations. Staff reviewed 
these evaluation results and formulated some 
recommendations for changes in evaluation pro- 
cedures for future institutes. These recom- 
mendations appear in the project's September 
report. 

dpcause of tirne constraints, project staff-had Aftt 
implemented arvy methanismsUo evahiate the 
effect of the institute on thequalifcy of classroom 
instruction. However, staff plans to n^ke -such 
ari%ffort a topic of discussion during the school- 
year, follow-up sessions. 



I? 
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Improvement of Mathematics Instruction 
Through Problem SZlving Techniques? 



GOALS AND OBJECTIVES 

The goal of this mathematics project is to 
improve the quality of mathematics teaching in 
grades 4 through 12 in San Bernardino and 
Riverside Counties by establishing a mathe- 
matics improvement teacher training program. 
The project seeks to achieve this goal through 
the implementation of the following three objec- 
tives: 

T. to identify and train key classroom ■_' 
* teachers, upgrading their knowledge and 
' teaching skills in mathematical problem 
solving, and train them to conduct math- 
ematics workshops in their own schools. 

2. To establish exemplary classroom mathe- 
matics programs by key teachers with 
the support and assistance of the project 
stafT. 

3. To use these classrooms and teachers for 
in-service workshops for other teachers in 
the participating school districts. 



pusly with the teachers during this phase to pro- 
vide support services and guidance in program 
development and school district support. This 
phase should b,e completed by the end of March 
1984. G^ollege staff, the school teachers, and dis- 
trict administrators have mutual responsibility 
for the project during this phase. 

Phase Ul - 

Once teachers haVe their demonstration pro- 
grams, in place, they will open their classroom 
for visitation and observation by other teachers 
in the district and conduct in-secvice workshops 
for these teachers. College staff will continue to 
provide support tQ key teachers as they plan and 
conduct workshops and also assist other teachers- 
to implement project ideas in their classrooms. 
Such workshops shoulji be in operation through- 
the Spring 1984 term. During this phase, key 
teachers and district administrators would as- 
sume primary responsibility for the project im-. 
proving the possibility that the program will 
establish its permanency. 



PROJECT ACTIVITIES 

The project is a three-phase program geared to 
achieve the project objectives. The following 
section briefly describes each of the phases: 

Phase I 

Key teachers in school districts will be selected 
and trained through an intensive workshop 
seminar on problem solving conducted by the 
Mathematics Department faculty at California 
State-San Bernardino during the Fall 1983 term. 
This training will include instruction in meth- 
ods of conducting workshops. Training sessions 
will occur at three different sites to reduce travel 
time and expense for teachers in this geogra- 
phically large service area. Primary respon- 
sibility for this phase resides'with the college 
staff. < 

Phase II 

Key teachers from Phase I will develop 
classroom, demonstration programs implement- 
ing approaches to the problem-solving learned in 
the first ghase. College staff will work continu- 



The timing and structure of this project is 
different than the majority of the first set of 
funded projects in that it has no summer in- 
stitute component and is strictly a school-year 
project. By September 1,\1983, all project pre- 
paratory work had been done. Project solici- 
tation hacl been sent to all school districts in San 
Bernardino and Riverside Counties and sixty 
participants had been selected. Classroom space 
had been obtained, classes scheduled, registra- 
tion and instructional materials prepared, and" 
evaluation activities were to proceed <is origi- 
nally proposed. t 



PROJECT EVALUATION 



V 



Evaluatioiv£iibrts will be implemented for each 
phasp. This section briefly summarizes these 
plans by phase. 

Phase I ' ' \ 

During Phase I classes, teachers' participation 
and satisfaction with classpohtent and quality 
will be assessed. Instructors ^ill also evaluate 
teachers' *work in the class to identify areas 
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' needing added support. Project staff will also Phase III 

assess the state of problem solving as an educa- 
tional activity in participating teachers' schools Late in this phase, faculties at the schools of 

at th£ start of the project. " < participating teachers will be surveyed to 

determine if they have attended demonstration 

Phhsell % classes and if they plan to use any of the ideas in 

^ V ■ ,., , c their own classroom. At the end of the project/ 

Project staff will document the establishment of ^ ^ reassess the state of pro blem-solving 

demonstration workshops^ classes, and assess ^ activities ig«articipating schools. Evaluation 

their content and quality. Participating teachers results Wll ^ pear in the project's final report. 

will evaluate the quality and quantity of support - 

they have received from project staff. 



. Mathematics T) 

GOALS AND OBJECTIVES r 

San Jose State University and the Teacher 
Education and Computer Center Region 8 have 
joined together to train a cadre -pf 25 mathe- 
matics teaching. fellows in grades K through 12 
who design, validate, and disseminate innova- 
tive methods for integrating computers into the 
curriculum, particularly in the areas of concept 
acquisition and problem solving. The following 
nine project objectives were established as the 
means to accomplish this primary goal. 

1. To provide 25 teaching fellows with up- 
to-date instruction in educationally ap- 
propriate computer programming skills. 

2. To extend.participants' curriculum know- 
ledge in the areas of mathematical con- , 
cepts and problem-solving skills, parti- 
cularly as they relate to appropriate 
standards of mathematical competence. 

3. To investigate ways of improving the 
teaching and learning of mathematics, 
particularly as it applies to the encour- 
agement of women and minorities. 

4. To explore the use of the microcomputer 
as an instructional tool. - 

5. To develop innovative teaching units" 
which inte^&e computers as instruc- 
tional tools to -encourage the active in- 
tellectual participation M students. 

6. To pilot test, evaluate, revise, and dis- 
seminate innovative curriculum units. 

7. To provide training in in-service and staff 
development teaching techniques for this 
regional cadre who will then train other 
teachers in their local districts. 

8. To have a polftive impact on the math- 
ematics skills of at least 625 teachers in 
the five counties of TECC Region 8. 

9. To evaluate and disseminate project 
unks and information. 

PROJECT ACTIVITIES 

The project was designed to accomplish these 
objectives through a summer institute knd a 



ugh Computers 



continuing academic-year s'eminar with supple- 
mentary support activities.- The following sec- 
tion describes these two project phases and their 
contributions to the achievement of project ob- 
jectives, * * :■' 

Summer Institute 

The summer institutes' daily activities consisted 
of a course in the LOGO computer programming 
.language, a se mina r in mathematics education, 
and supervised computer laboratory time. In 
addition, staff members were available for daily 
consultations with participants on individual 
areas of interest or concern, and their cur- 
riculum projects. The Mathematics Education 
seminar explored four general topics: (1) the- 
teaching of mathematics concepts and problem 
solving, (2) computers as a tool in mathematics 
teaching, (3) the future of mathematics edu- 
cation and computer science, and (4) in-service 
training strategies and methodologies. The 
LOGO class and the microcomputer lab time were 
intended to provide participants with sufficient 
understanding of the LOGO language to allow 
them to explore various models of computation 
and then, .using LOGO as a tool, apply those 
models to the teafching of concept- acquisition and 
problem solving. 

The primary assignment during the summer 
institute was' to begin the development of 
'individual curriculum projects appropriate to 
each participant's gra4e level and interests. 
During the final week of the institute, projects 
were reviewed by the group as a whole. All 
participants are expected to continue to develop, 
test? and revise their units as the school year 
progresses. 

Academic-Year Seminar 
and Support Activities 

During the academic year, the follow-up semi- 
nar will concentrate on improving participants' 
understanding of LOGO, further development of 
the curriculum projects, and tn-service training 
methodology. Each participant is expected to be 
involved in the training of at least 25 other local 
mathematics teachers. Therefore, seminar con- 
tent and assignments will support the planning, 
development, and evaluation of additional faci- 
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litation and back-up for these training sessions 
to assure their effectiveness and responsiveness 
to local district needs. 

PROJECT EVALUATION 

The project's evaluation design is multi-dimen- 
sional. Descriptive baseline data were collected j 
through a TECC/8 needs assessment, the appli- 
cant interview process, and a questionnaire 
mailed to participants prior to the summer^nsti-: 
tute. At the conclusion of the project, these data 
will be related td participants' success in the 
institute and in the delivery of training, work^ 
shops for other teachers. This analysis will 'also 
provide useful information for future participant 
interview and selection criteria. 

At the beginning of the summer institute, par- 
ticipants completed a test of mathematical prob- 
lem solving and arithmetic reasoning ability, 
'the Necessary Arithmetic -Operations Test, two 
standardized tests measuring spatial ability, 
and a learning style inventory. Some of these 
tests will be given again at the end of the project 
so that changes can be evaluated. 



Regular staff meetings and yrritten assessments,! 
by each member of the staff were used for 
formative evaluation of the institute and will 
also be used during the tollow-up activities. At 
the end of the summer institute,- participants 
completed 'anonymous evaluations of the 
institute and its staff. Following the completion 
of the sumqier phas^, project staffs interim 
evaluation states that objectives 1, 2, 3, 4, and 7 
have -been successfully completed and objective 
5,6,8, and 9 are well underw iv. 

Interim participant evaluations will be used in 
planning follow-up activities, as well as any fu- 
ture institutes. Other evaluation activities will 
include classroom visits during the school year 
to a random sample of participants, formal 
evaluation of the follow-up activities, and anal- 
ysis of evaluation data from teachers attending 
participants' workshops. The follow-up phase 
will focus on project objectives 5, 6, 8, and 9 al- 
though the school-year seminar is also designed 
to reinforce and augment concepts and skills as- 
sociated with all project goals. Summative 
evaluation results will be discussed in the proj- 
ect's final report. # 





Northern California Mathematics Project . 



GOALS AND OBJECTIVES 

The primary goal of the Northern California 
Mathematics Project is to improve the effective- 
ness of mathematics instruction in primary and 
secondary schools (grades four through twelve) 
in Teacher Education and Computer Center Re- 
gion 4 and in four counties in Regions 3 and 7, 

To realize this goal, the project focuses on four 
major objectives: 

L To recognize the talent and reawaken the 
interest of. experienced mathematics 
teachers and to enable them to provide 
in- service workshops for other teachers. 

2. To apprise students, teachers, and coun- 
selors of universities' expectations for 
mathematics preparation for students 
seeking to pursue math-based disci- 
plines. 

3. To enable students to recognize their ^ 
mathematical ~ deficiencies sufficiently 
early so that they can be remedied at the 
high school level. 

4. To assist minority, low-incOme students, 
and women to prepare for university- lev- 
el mathematics couFses.* 

PROJECT ACTIVITIES t 

The project has three components designed to 
accomplish these objectives: a summer institute 
with follow-up meetings, in-service workshops, 
and a diagnostic testing program. The first two 
components, which are funded by the California 
Mathematics Project, address primarily objec- 
tives 1 and 4. The diagnostics testing and liai- 
son programs are not supported by state funds. 
The following section describes t^iese three ac- 
tivities in terms of their contribution to the ful- 
fillment of project objectives. 

Summer Institute and Follow-Up Sessions 

The summer institute and its follow-up sessions 
were specifically designed to implement ob- 
jectives 1 and 4. The four-week institute served 
29 teachers of mathematics in grades 4 through 



12 from ten of the 15 counties identified by the 
project as its service area. Special recruitment 
efforts sought to include teachers in schools 
serving largely minority populations. 

Institute activities were designed to stimulate 
teacher interest and self* confidence and build a 
support network among participants as leaders 
in improving mathematics education. Activities 
included formal course work in probability, 
geometry, and problem solving in the mornings. 
Afternoon sessions sought to enable participants 
to develop useful in-service workshops,. To that 
end, visiting consultants presented special topics 
in mathematics education and participants pre- 
pared and presented mini in-service presienta- 
tions. Each participant worked with one of four 
mentors, graduates of the 1982 summer institute 
at Davis, to plan, preview, and review the v 
participants' presentation and assist partici- 
pants to expand their presentations into full in- 
service workshop, 

a 

Six follow-up sessions are scheduled for the 1983- 
84 school year. Only the first. meeting's acti- 
vities have been planned - a workshop on prob- 
lem solving and mini-presentations by parti- 
cipants. Future follow-up activities will be 
planned in response to evolving participants' 
needs. - ^ 

Project staff reviewed trfjfeumnj^r insmute in 
its September 1 report and summarized its 
evaluation of its effectiveness and recommen- 
dations for future adjustments, A subsequent 
section of this summary describes these efforts, 

In-Service Workshops 

Much of the effort of the summer institute was 
directed at preparing participants to conduct in- 
service workshops for teachers in TEC Centers 3, 
4, and 7. The project director has worked with 
school principals and TECC directors to acquaint 
them with the resources these Math Project 
participants represent. The project sponsored a 
luncheon with principals and other school ad- 
ministrators where they could learn about these 
in-service resources. By September 1983, the 
.project had been involved in in-service programs 
in Placer County, Esparto, arid San Francisco 
and another is.plannecLfor Winters. . .. . 
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Diagnostic Testing 

The project plans to continue U> me the Mathe- 
matics Diagnostic Testing Project tests to enable 
students to recognize their mathematics de- 
ficiencies so that they will be be ttePpre pared to 
pursue their chosen field. This diagnostic test- 
ing project was expanded to a total of 26 scKools 
in the Sacramento area and a consultant went to 
each school's mathematics department to in- 
terpret results for students in second-year alge- 
bra. This component of the project was funded 
elsewhere and reported on separately. 



PROJECT EVALUATION 

Evaluation activities for the first two compo- 
nents of this project were implemented at sev- 
eral levels. 'Project staff observations, partici- 
pants' evaluations, and daily journals were the 
primary mechanisms. The September I report 
presented evaluation" results to date and staff 
recommendations for project improvement based 
on these results. Th§ following section deline- 
ates evaluation activities by project component. 

Summer Institute Evaluation Activities 

Participants were encouraged to record their im- 
pressions, evaluations, and recommendations in 
a daily journal. These journals then served as a 
resource to them as they responded to a seven- 
item subjective evaluation of the summer insti- 
tute and fts effect on their knowledge and on 
their teaching. The September 1 report included 
a narrative recount of participants' responses. 
Both staff and participants completed evalua- 
tion forms on every participant's in-service pre- 
sentation. Staff reviewed all evaluation forms 



and then turned them over to the presenting 
participant for reference when developing their 
fulUscale, in- service programs. 

While the end-of-institute evaluation represents 
one level of evaluation, the impact of the in- 
stitute on actual "classroom activities and in- 
service efforts are better assessed as the school 
year progresses. This assessment by partici- 
pants will be incoirporated into the activities of 
the follow-up meetings and the results included 
in the final report,' 

Other evidence related to project effectiveness 
will be gathered and reported as the project pro- 
gresses. These include the number and types of 
applicants, attendance at follow-up meetings, 
and the number of in-service activities, 

In-Service Workshops 

The nature and duration of in-service work- 
shops will vary. Project staff does not expect 
one-day presentations to affect classroom acti- 
vities but rather to serve as project introductions 
which may lay the groundwork for longer work- 
shops. Longer workshops will be'evaluated in a 
^manner similar to the summer institute, in- 
cluding follow-ups with teachers to see what 
they actually use in* their classrooms. These 
evaluations results .will be presented in 'the 
project's fjnal report, 

i 

Diagnostic Testing 

Evaluation of the diagnostic testing portion of 
the program has been handled separately by 
means of student and teacher questionnaires. 
Results are available in a separate. report. 
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San Diego State University Mathematics Project 



GOALS AND OBJECTIVES 

The primary goal of the San Diego Mathematics 
Project is to provide for the professional develop- 
ment of well-qualified mathematics teachers in 
the secondary schools of San Diego County and 
the surrounding area by improving their mathe- 
matics competence, their teaching effectiveness, 
and their leadership capacity, especially in 
terms of assisting crossover teachers. The pro- 
ject defined four objectives necessary -for the 
overall achievement of this goal. These fo'ur ob- 
jectives, are: ' - m 

1. To improve participants' knowledge of 
mathematics, including mathematics 
skills, cb f^wKp ftl y understanding, and 
problem-somjigafciilities. 

2. To provide participants with greater un- 
derstanding of the applications of mathe- 
matics. 

3. To strengthen participants' understand- 
ing of mathematics content and curricu- 
lum in the elementary and secondary 
schools. ~ 

4. To help participants develop a wide range 
of pedagogical techniques which they can 
use in their classrooms and share with 
other teachers. rf 



PROJECT ACTIVITIES 

The San Diego Mathematics Prpjept conducted a 
summer institute which served 47 secondary 
school teachers from the greater San Diego area. 
The institute had two parts-Option A supported 
by the California Mathematics Project funds for 
teachers with stronger backgrounds and Option 
B supported by the San Diego County Depart 



ment of Education for teachers with less mathe- 
matics background. The tw^> groups attended 
separate morning sessions which consisted of 
mathematics classes. In the afternoon, they met 
separately for sessions on mathematical peda- 
gogy > including the teaching of problem solving, 
and together f<jr special presentations by visit- 
ing consultants on mathematics curriculum and 
other related topics. 

Three days of follow-up activities are scheduled 
for the academic year. These one-day workshops 
will provide participants the opportunity to 
share experiences and ideas for thS classroom, 
reinforce concepts introduced during •theNsum- 
mer courses, and evaluate the success of the proj- 
ect. Participants will also.be encouraged to at- 
tend two professional conferences where the 
project staff plans to have informal meetings. 
The purpose of these brief meetings is to en- 
courage participants to get together at confer- 
ences, make good use of their time there, and 
continue to utilizej?ne another as supportive re- 
sources. 



PROJECT EVALUATION 

Trje project evaluation efforts focus on chan'ges 
in participants' knowledge of mathematics con- 
tent and pedagogy, use of recommended teach- 
ing strategies, student performance and parti- 
cipants' assessment of t;he strengths and weak- 
nesses of the project. Measurement techniques 
include paper-and-pencil pre- and post-tests and 
questionnaires at the end of Ihe courses and dur- 
ing the follow-up sessions, as well as interviews 
and observation data. Many of these evaluation 
efforts are coordinated with the activities of the 
UCSD Mathematics Project. A complete discus- 
sion of these evaluation results will appear in 
the project's final report in June 1984. 
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Tri-County MathemJtics Project 



GOALS AND OBJECTIVES 

The principal goal of the Tri-County Mathe- 
matics Project is to provide elementary and 
secondary school ^mathematics teachers irv San 
Luis Obispo, Santa Barbara, and VenttLra Coun- 
ties with the opportunity to improve their 
teaching skills and mathematics education in 
their region. The project formulated ten objec- 
tives necessary for the accomplishment of thi# 
goal. These objectives are: 

1. To develop teachers' leadership for im- 
proving mathematics education in the tri- 
county region. 

2. To improve teachers' knowledge of and 
ability to teach mathematics, 

3. To clarify standards of mathematics com- 
petence in light of technological changes 
in society. 

4. To have teachers learn about and share 
9 ideas for teaching mathematics using 

problem solving, microcomputers, and 
manipulatives. ' 

5. To increase teachers' familiarity with 
microcomputers and their use in teaching 
students about algoj^thms and problem 
solving. 



6. To assist teachers In identifying needed 
curricular change. 

7. To foster communication and cooperation 
between mathematics educators from dif- 
ferent levels and schools. 

8. To develop a system of mutual support for 
those attempting iv unprove mathematics 
education. 

9. ' To increase teacher awareness of and 

ability to respond to the need to increase 
participation of female and minority stu- 
dents in mathematics. 



10. To increase teachers' abilities to respond 
effectively to students' negative feelings 
about mathematics. 

PROJECT ACTIVITIES 

The^two major activities of this project are a 
summer institute and iQ-service training work- 
shops. Although the objectives of these two 
types of activities overlap, the following section 
discusses each of them separately. 

Summer Institute 

The adtivities of the summer institute were 
organized within three major components: (1) 
microcomputers in mathematics education, (2) 
teaching strategies, and (3) issues in mathe- 
matics education. The microcomputer^ compo- 
nent included such activities as daily instruction 
in the computer language LOGO, a microcom- 
puter laboratory, a guest lecturer discussing the 
educational uses of the computer in the mathe- 
matics curriculum and small group discussions. 
These activities were designed to meet objectives 
2, 3, 4f 5 and 6. 

The teaching strategies component established 
the foundation for^jfertici pants' in-service train- 
ing efforts. Each participant made a pre- 
sentation ofeffective teaching strategies which 
may be developed into in-service \yorkshops or 
into a model classroom program. Alternative 
strategies were also explored by guest lecturers, 
university" faculty presentations, and small 
group discussions. This component's activities 
worked to achieve objectives 1 , 2, 4, 7 and 8, 

The final component, issues in mathematics edu- 
cation, was also the focus of visiting lecturers, 
faculty presentations, and small group dis- 
cussions. These issues include encouragement of 
women, minority, and low-income students in 
mathematics, helping students with negative 
feelings toward mathematics, basic skills, stand- 
ards of competence, and curricular reform in a 
changing society. This component's activities 
were^ie^gned to meet objectives 1, 3, 9, 7, 8, 9 
and 10. ■ 
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Two full-day, follow-up meetings in each county 
and ,two full-day meetings of all participants at 
UCSB a,re planned for* the school year. The 
objectives of these meetings is to continue to 
build a support network among the teachers, to 
facilitate the exchange of ideas for improving 
mathematics education, and to -evaluate the 
impact of the project on classroom activities. 

In-Service Training 

The activities of t^ie summer institute were de- 
signed to prepare participating teachers to con- 
duct in-service workshops in mathematics and 
computer education. The project director will co- 
ordinate the use of these teachers and their 
skills with the Tri-County Teacher Education 
and Computer Center director and its computer 
consultant In addition, the TEC Center will 
aS/ard mini-grants to individual or groups of 
teachers to assist financially in their efforts to 
establish model or demonstration programs. 
The recipients of the mini-grants will give pre- 
sentations about their activities at a conference 
in the spring 



PROJECT EVALUATION 

Summer institute evaluation activities included 
pre- and post-institute questionnaires to assess 
the background land experience of the ^teachers 
and their expectations and evaluation of the in- 
stitute. Daily staff meetings provided formative 
evaluation of institute activities and for their 
modification as appeared necessary. 

For each participant presentation, all" partici- 
pants and staff completed presentation evalu- 
ations which were given to the presenter to as- 
sist him or her in refining the presentation. Pre- 
senters also met with a staff evaniator to discuss 
the strengths and wedjjnfc»s$^6f their presenta- 
tions. 

Finally, participants will 4>e interviewed during 
the school year about their activities and the 
effect of the project on their classroom activities. 
Participants will also keep a journal document- 
ing their project-related activities. The results 
of the mini-grant program should also illustrate 
project contributions to the improvement of 
mathematics education in the tri-county region. 
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GOALS AND OBJECTIVES 

The UCLA/CSUN California Mathematics Project 
aims to improve the performance of existing 
mathematics teachers by training master teach- 
ers who will then serve as staff development 
leaders for training other mathematics teachers. 

The major objectives of the project are; 

1. To recognize master teachers as the solid 
core on which the improvement of mathe- 
matics education will rest by inviting 
them to a summer institute. 

2. To improve both the content and peda- 
gogical aspects of the teaching skills of 
these teachers. 

3. To train these teachers to become staff de- 
velopment leaders who will subsequently 
train other mathematics teachers with 
less strong mathematics backgrounds. 

PROJECT ACTIVITIES 

The two major activities designed to achieve 
these project objectives are: (Da five- week sum- 
mer institute for teachers of mathematics from 
grades kindergarten through 12, and (2) aca- 
demic-year follow-up activities related to the 
impact of the summer institute on these teach- 
ers' classroom activities and on their in-service 
training efforts. The following section describes 
these activities in greater detail and indicates 
their degree of completion. 

Invitational Summer Institute 

The summer institutes were designed to meet 
project goals by increasing participants' know- 
ledge of both mathematics content and teaching 
strategies and by providing opportunities to 
practice staff development techniques. Insti- 
tutes were conducted at UCLA and at California 
State University at Northridge for 26 and 21 
teachers, respectively. The components of)the 
two institutes were similar: content-related in- 
struction by university faculty, guest speakers, 
planned presentations by participants focusing 
on pedagogy, and social functions intended to 
enhance the development of a collegial network 

{ 



among participants which they could use du£ig 
the school year. 

By September 1, 1983, the project staff com- 
pleted a summer institute assessment report 
wjiich summarized the activities of the insti- 
tutes, described the participants, and provided 
preliminary evaluation results which are noted 
in brief in a subsequent section of this summary. 

Power Mathematics Program 

This program seeks to strengthen elementary 
and junior high school mathematics teaching by 
establishing staff development classes at several 
school sites throughout the greater Los Angeles 
area. Classes will be conducted by staff develop- 
ment leaders trained through the summer insti- 
tutes. As of the first of September, one ten-week 
and one four-week program have been scheduled 
with twcfschool districts. 

PROJECT EVALUATION 

The following section describes the evaluation 
mechanisms for each of the project's main com- 
ponents. The evaluation design includes an as- 
sessment of both the process and products of the 
two components which are interrelated. 

Invitational Summer Institute 

The instructional content of the sessions were 
evaluated ' through informal observation and 
program documentation. A participant ques- 
tionnaire administered at the end of the in- 
stitute documented participants' perceptions of 
the program's quality, the appropriateness of the 
subject matter and pedagogical content, and 
their in-service needs for the upcoming academic 
year, and elicited their suggestions for improve- 
mentl These evaluation activities were com- 
pleted during the summer institutes and pre- 
liminary analysis included in the September 1 
report. A complete review of these results will 
appear in the project final repdrt in May 1984. 

Evaluation efforts during the academic year will 
focus on the impact of the summer institute on 
[ participants' classroom activities and their staff 
development sessions. ( Two evaluative tech- 
niques — classroom observation by qualified per- 
sonnel and a participant questionnaire - will 
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seek to verify the use of pedagogical techniques, 
theories, and practices of mathematics instruc- 
tion and changes in leadership abilities. Obser- 
vations will occur in October, February, and 
May with the questionnaire administered in 
May also. -Results of this evaluation and its im- 
plications for future project planning will be in- 
cluded in the project's final report. 

Power Mathematics Program 

Evaluation of this component is closely tied to 
the effectiveness of the summer institute since 
participants of the institutes are the instructors 
for this program. The evaluation of the instruc- 
tional content of the sessions will include in 



formal obsejpji&fions and program documenta- 
tion. Chaog£s in participants' competence in 
mathematics concepts and skills will be anal- 
yzed through, a comparison of pre- with post-test 
• results. In addition, questionnaires will ask 
participants about their perceptions of the pro- 
gram's quality, appropriateness of content, and 
their suggestions for* improvements. Subse- 
quently, a questionnaire will ask participants 
about the use of the theory and practice of 
mathematics instruction in their own classes, 
changes in their attitudes towarjf teaching 
mathematics, and in themselves as teachers. 
The tesults of these evaluation strategies will be 
included in the project's final report. 
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University of California Sari Diego Mathematics Project 



GOALS AND OBJECTIVfeS ~ .< ■ ' 

' ■ *" 

The primary goal* of the joint University of 
California San Diego and San Diego State Uni- 
versity California Mathematics Project is to in- 
crease the level of understanding of the pre- .and • 
ift-service training' requirements for teachers * 
currently responsible for the mathematics in- 
struction in gractes seveh through twelve in San 
Diego and. Imperial Counties. . ' 

The three major objectives of tfie Project are: 

. 1. To develop a detailed description of the 

in- ' 
in- 

stitute on the participating secondary 
school teachers. 



San Diego State University summer 
statute* and assiss the effects of the 



• & 

2. A To survey teacher assignments, work- 

loads, and professional qualifications in 
order to do cu merit current levels. of teach- 
er qualifications and projected personnel \^ 
requirements in secondary mathematicst * 

3. To document achievement profiles of stu- 
dents in Schools serviced by institute par- Y 
ticipants using the Mathematics Diagnos- H 
tic Testing Project. - 

$ ■ V V 

PROJECT ACTIVITIES <■ - ' 

Project staff initiated a number of different acti- 
vities to achieve each of these three objectives.* 
Tile following siectiori describes these activities 
by objective and indicates the Ifevel of com- 
pletion. / m 

Description of the Summer Institute 
and Its 'Outcomes ■ - > 

This project's report will describe the basis upon 
which the* participants were selected for the 
summer institute through a review of the parti- * 
cipanis' application forms. Differences in •the*' 
levels of participant mathematics background 
were evaluated thrpugh a pre-institu.te survey of . 
participants. This information formed the basis 
of project staff recommendations on thcdesign of* 
institute courses for the participants. Project 
staff administered final evaluations of the sum- 
mer institute to participants and to the instir * „ 



tute's faculty. This^evalution is berth formative 
and summative in nature because perceptions pf 
in-service needs will be evaluated again in May 
1984, and changes evaluated over time. Finally, 
project staff will endeavor, to determine'the &f- 
- fects of institute activities^on actual 'classroom 
.^practices through participant interviews, actual 
* classroom observation by trained personnel, and 
involvement in the follow-up sessions for in- 
stitute participants during* the academic year. 

> By September i, 1983, a preliminary description 
of the summer institute and its participants had- 
been completed. This report includes. both an 
objective description* of\ participants— their 
.educational training, credentials, ahd teaching 
toads — institute activities, and more subjective t 
assessments by. participants .'and .institute 
« faculty of participants' in-service need and how 
these fieeds have been ^net or changed by j the 
institute. * ■ * 

A final, summatwe evaluation of the effects of 
the Institute and its follow-up Activities on both 
participants' and faculties' 'perceptions of in- 
service training needs, as well as their impact on 
"classroom activities will be the focus of the UCSD 
project's final report in June 19S4. ( 

Survey of Professional Qualifications' 
and Course Loads - - *. 

On the basis of this survey in San JQiego and 
Imperial Counties, project staff will evaluate the 
adequacy of the pool of competent. mathematics 
teachers 0 for the present and future needs of*this 
area. 't'Cpis^e^aluation will provide a profile of 
the -current mathematics teachers by demo- 
graphic characteristics such ks sex anc(. ethnic \ 
group, their academic backgrounds, and current, 
teacher loads. The report will discuss the retire- 
ment of qualified teachers and their replace- 
ments and will project the number Of secondary 
teachers who must be retrained to adequately 
prepare -them for teaching secondary mathe- 
matics. - , 

By October 1983, Mhree separate surveying 
Efforts w^ere underway: (1) a district office level 
survey" of secondary mathematics teachers* 
professional backgrounds, (2) a school leyel sur- 
vey of professional training and course loads, 



and (3| ^.survey of local teacher education pro- 
grams in secondary mathematics. A full report , 
of thetr results will be included in the project's 
final report In May. - 

Profile of. Student Mathematics * Achievement 

The Mathematics Diagnostic Testing Program's ' 
instruments will be used to develop profiles of. 
the mathemktics student achievement by vari- 
ous demographic factors. The students will be 
.those of teachers who are interested in asking, 
their students to participate* in this study. Since" 
most <of the exams are given ,in late r May and 
early June, most data will be gathered and. the 
analysis design completed before May 3Q,_1984. 
Analysis and reporting of the MDTP results will 
be Completed a a s soon as possible after this date. 
Project staff will also document how a sample of 
institute teachers plan to use the results of these 
tests in the organization of ,their'courses. 



PROJECT EVALUATION 

The UCSD* California Mathematics Project is v 
substantively different from the other projects 
funded because "it does not provide &ny direct 
services to secondary teachers. This project im- 
plemented a' full-phase evaluation *of the San 
Difego State University's project from defining 
the neec^m the area, to reviewing specific project 
activities, to recommending changes, and, to a 
follow-up analysis of the- impact of project acti- 
vities on actual classroom activities. No indi- 
vidual project c(jJuld have dedicated the neces- 
sary re£ources(j;o implement such a thorough; 
evaluation of it's qwn activities. Thus, the value 
of this project will ^be determined by the use- 
fulness of the jpformatiqn gathered and ana- 
lyzed for the improvement of mathematics 
education and in-service training. Particularly 
powerful components could then be incorporated 
into the evaluation portions of all California 
Mathematics Projects. 



